In this study 32 jute (Corchorus spp.) varieties comprised of 18 olitorius and 14 capsularis were evaluated and characterized for five quantitative and 12 qualitative characters as per revised official DUS Test Guidelines of Jute. The experimental materials were grown in a RBD with three replications at Baarrackpore, India during 2009-10. Significant differences among genotypes noted almost for almost all the quantitative traits. PCV and GCV were highest for 1000 seed weight (33.78 and 33.29%) followed by fibre fineness (27.11 and 26.70%). Low variability was recorded in case of plant height. All the five characters exhibited more or less high heritability coupled with high genetic advance as per cent over mean. Out of 12 qualitative characters studied, in C. capsularis 8 traits were monomorphic, 4 traits were dimorphic. However, in C. olitorius no trait was monomorphic, 6 traits were dimorphic and 6 traits were polymorphic among varieties indicating their potential for varietal characterization.
INTRODUCTION
Cultivated species of jute, (Corchorus olitorius L. and C.capsularis L.) are distinct in their growth, branching habit and characteristics relating to leaf, flower, fruit, seed, bastfiber and photosensitivity (Ghosh, 1983) . Genetic evaluation and characterization in both the cultivated species of jute have been reported by several workers but they studied the two area separately (Kumar et al., 2005 and Nayak and Baisakh, 2009 ). Success of plant breeding depends upon the nature and magnitude of variability present in the germplasm. Furthermore, the assessment of heritable and 1 1 Assistant Professor, Bihar Agricultural University, College of Horticulture, Noorsarai, Nalanda, Bihar, India.
non-heritable components of total variability will have immense value in the choice of suitable breeding procedure.
The "Protection of Plant Varieties and Farmers' Rights Act, 2001" (PPV&FR Act, 2001 ) of India provides the opportunities for registration of new/extant varieties of agricultural crops including jute (Corchorus olitorius L. and C. capsularis L.) if it conforms to the criteria of DUS. Plant morphological characters have been recognized to constitute universally undisputed descriptors for DUS testing and varietal characterization of crop species. Use of morphological descriptors in sequential fashion is useful and convenient to distinguish different varieties. Qualitative characters being more stable over generations and environments are reliable for characterization of germplasm. Characterization of genotypes is useful to identify suitable lines and also to avoid duplication. Characterization of genotypes is also required for their protection under Plant Variety Protection (PVP) legislation, because varietal testing for Distinctiveness, Uniformity and Stability (DUS) is the basis for grant of protection of new plant varieties under the Protection of Plant Varieties and Farmers' Rights Act, 2001.
Since jute has been domesticated only around 200 years ago and many mutants have not yet been accumulated in jute population due to lack of human selection pressure for longer time (Mukherjee and Kumar, 2002) , qualitative morphological characters of jute are mostly monomorphic and few are dimorphic and polymorphic. In India, while certain diagnostic features for released or notified jute varieties are known and used in seed certification (Kumar et al., 2005) the descriptors by and large are incomplete. The jute varieties have not so far been extensively described for various heritable morphological traits to enable the identification of these varieties and for unambiguous ascertainment of distinctness.
Hence, the present study was planned to genetically evaluate 32 varieties of jute for quantitative characters as per revised official DUS Test Guidelines of Jute (PPV&FR Authority, 2008) . Characterizations of genotypes of both the species were also carried out on the basis of qualitative morphological characters.
MATERIALS AND METHODS
The material for the present study comprised of 18 C.olitorius and 14 C.capsularis jute varieties. The experimental materials were grown in a randomized block design with three replications at the Central Research Institute for Jute & Allied Fibres (22°45'N and 88°26'E), Baarrackpore, India during 2009-10 in plots of size 6.0 x 1.60 m 2 with 4 lines in each plot. Row to row and plant to plant distances were 40 cm and 7 cm, respectively. Standard package of practices were followed to raise the crop (Kumar et al., 2008) . Net plots were harvested at 120 days after sowing. The revised official DUS Test Guidelines of Jute (PPV&FR Authority, 2008) suggested 17 simply observable and stable morphological characters to distinguish jute varieties. Among these five characters were quantitative and 12 characters were qualitative in nature. Data were recorded for five quantitative characters viz. plant height, time of 50 % flowering, fibre strength, fibre fineness and 1000 seed weight. Plant height was recorded as height of the main stem measured from ground level to the point of forking at pre bud stage (before development of first flower). The character 'time of 50% flowering' was noted when 50% of the plants had at least one open flower. Two fibre quality characters (fibre fineness and fibre strength) were observed after harvesting, retting and drying of fibre. Fibre fineness was measured by Airflow Fibre Fineness Tester (NIRJAFT, Kolkata) from three replicate samples by air flow method (Singh and Bandyopadhyay, 1968) . Average fibre strength was determined by fibre bundle strength tester (NIRJAFT, Kolkata).
The genotypes were characterized for 12 distinguishing qualitative characters viz. premature flowering resistance, leaf lamina colour, leaf vein colour, leaf petiole colour, stipule colour, stem colour, leaf shape, pigmentation of calyx, basal stem root primordia, pod pigmentation, pod dehiscence and seed colour. The detail procedure for observation of these characters have been discussed in the revised official DUS Test Guidelines of Jute (PPV&FR Authority, 2008) . Observations were recorded on 10 randomly selected plants in each of three replications at specified stages of crop growth period when the characters under study had full expression. Genetic analysis was carried out using Genetic Model of INDOSTAT software (Indostat Statistical Software Package developed by Indostat Pvt. Ltd., Hyderabad, India).
RESULTS AND DISCUSSION
Analyses of variance revealed highly significant differences amongst genotypes for almost all the traits except fibre fineness and 1000 seed weight (Table  1) . From the mean performance (Table 2) it was observed that highest plant height (444.33 cm) was observed in case of olitorius (var. JRO 66) followed var. JRO 878 (443.33 cm). Plant height of C. capsularis varieties is generally shorter than that of olitorius. Time of 50 % flowering envisages the resistance to premature flowering. If a jute variety sown before middle of April does not flower prematurely in seedling stage and flowers at least after 100 days, the variety is known as premature flowering resistant variety (Ghosh, 1983) . All the C. olitorius varieties except Chinsurah Green (97 days) were premature flowering resistant. Contrary to it, in C. capsularis all the varieties were resistant to premature flowering. In jute, fibre quality is judged by two parameters viz. fibre strength and fibre fineness. Among C. olitorius varieties fibre of JRO 36 E (30.11 g tex -1 ) followed by Chinsurah Green (27.82 g tex -1 ) were strongest and fibre of Bidhan Rupali exhibited lowest value (16.08 g tex -1 ). Among C. capsularis varieties, JRC 698 had strongest fibre (25.73 g tex -1
). In case of fibre fineness lower is the value means finer is the fibre. C. capsularis variety JRC 80 (1.38 tex) followed by Bidhan Pat 1 (1.53 tex) were the finest variety and in case of C. olitorius variety, JRO 620 (2.57 tex) followed by JRO 128 (2.59 tex) possessed the finest position. Regarding 1000 seed weight C. capsularis varieties are generally larger than C. olitorius ones.
From the table 3 it was found that phenotypic variance was higher than genotypic variance in all the characters. But the difference between PCV and GCV was very close which resemble the finding of Islam et al., 2002 . The PCV and GCV was found to be highest for 1000 seed weight (g) (33.78 % and 33.29 %) followed by fibre fineness (tex) (27.11 % and 26.70 %). This indicated presence of more variability which gives scope for improvement of these traits by selection. Low variability was recorded in case of plant height (14.58% and 14.16%) thereby emphasizing the need for generating more variability for this character. The variety having different plant height group could be effectively utilized in developing genotypes with better plant height because in case of jute it is the most important yield contributing character. GCV values only are not enough to determine the genetic variability, this could be done with the help of heritability and genetic advance estimates to assess the heritable portion of total variation and extent of expected portion of genetic gain under selection. High heritability was recorded for time of 50% flowering (99%) followed by fibre fineness and seed weight (97%). This result corroborated with the finding of Ghosh Dastidar et al., 1993 . Time of 50% flowering exhibited low genetic advance (46.83) as compared with 1000 seed weight (86.61) and fibre fineness (69.40). Similar results have been reported by Islam et al., 2002 .High heritability coupled with high genetic advance in almost all the characters indicated the presence of additive gene effect, so their improvement can be done through mass selection.
The characterization of genotypes (Table 4) revealed wide variation for all the qualitative characters among the genotypes. Earlier reports by Kumar et al., 2005 have also shown the presence of variation for these qualitative traits in jute genotypes. Out of 12 morphological characteristics studied, in C. capsularis 8 traits (premature flowering resistance, leaf lamina colour, leaf vein colour, stipule colour, leaf shape, basal stem root primordia, pod dehiscence and seed colour) were found to be monomorphic, 4 traits (leaf petiole colour, stem colour, pigmentation of calyx and pod pigmentation) were dimorphic. In C. olitorius no trait was monomorphic, 6 traits (premature flowering resistance, leaf lamina colour, leaf shape, pigmentation of calyx, basal stem root primordial and pod dehiscence) were dimorphic and 6 traits (leaf vein colour, leaf petiole colour, stipule colour, stem colour, pod pigmentation and seed colour) were polymorphic among varieties indicating their potential for varietal characterization.Similar attempts for characterization as per DUS guidelines were made in oat , pearl millet (Kumar et al., 2004) , rice (Joshi et al., 2007) , jute (Kumar and Begum, 2008) and maize (Yadav and Singh, 2010) .
The study revealed sufficient genetic variability both for qualitative and quantitative morphological characters among the varieties, which can be exploited for varietal improvement. Therefore, a gene pool can be generated by crossing the variety of interest which could be further used as a source material to develop promising varieties. The characterization of genotypes as per DUS descriptors could be used effectively for identification and grouping of the jute varieties and varieties satisfying the DUS criteria for these descriptors could be registered under the PPV&FR Act for obtaining Plant Breeders and Farmers' Rights. 
